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ABSTRACT
While decades of research have identified an association between AttentionDeficit/Hyperactivity Disorder (ADHD) and exposure to adverse childhood experiences
(ACEs), minimal research focuses on differentiating the two phenomena. This can make
assessing and treating symptoms of ADHD and exposure to childhood trauma a
challenging and confusing process. The present study used cluster analysis to determine
children’s behavior profiles based on internalizing and externalizing behaviors at age
nine and examined whether these behavioral profiles differentiate the following four
groups of children: children not exposed to ACEs or who were exposed to a low number
of ACEs and indicate little to no ADHD symptoms, children exposed to a high number of
ACEs and are reported to have a high level of ADHD symptoms, children exposed to a
low number of ACEs and are reported to have elevated ADHD symptoms, and children
exposed to an increased number of ACEs and are reported to have a low level of ADHD
symptoms.
A sample of 1,834 participants was derived from the year nine wave (2007-2010)
of the Fragile Families and Child Wellbeing Study (FFCWS) public dataset. Based on
five subscales from the Child Behavior Checklist/6-18 (CBCL/6-18; Achenbach &
Rescorla, 2001), three behavioral profiles emerged: low internalizing/externalizing
behaviors, high externalizing behaviors, and high internalizing behaviors. The three
behavioral groups were further characterized by children not exposed to ACEs and
indicated little to no ADHD symptoms, children exposed to a moderate number of ACEs
and indicated a moderate level of ADHD symptoms, and children exposed to an
increased number of ACEs and indicated a low level of ADHD symptoms.

The low internalizing/externalizing cluster showed relatively low to no ADHD
symptoms and exposure to ACEs. In contrast, the high externalizing cluster was
characterized by children with higher ADHD symptoms and exposed to ≥ 2 ACEs.
Children in the high internalizing cluster were mainly exposed to one ACE and scored
low on ADHD symptoms but displayed more ADHD symptoms than the low
internalizing/externalizing group and fewer ADHD symptoms than the high externalizing
group. These findings suggest distinct behavioral subgroups of ADHD and ACEs, and
these groups can be differentiated based on their level of internalizing and externalizing
symptoms.
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CHAPTER 1
INTRODUCTION
Attention-Deficit/Hyperactivity Disorder (ADHD) and adverse childhood
experiences (ACEs) are prevalent during childhood. ADHD is a neurobiological disorder
that begins during childhood and is characterized by impulsivity, inattention, and
hyperactivity that interferes with an individual’s functioning or development (National
Institute of Mental Health, 2016). Approximately 6.1 million children in the U.S. are
diagnosed with ADHD – a 42% increase in diagnosis between 2003 and 2011 (Centers
for Disease Control and Prevention [CDC], 2020a; Visser et al., 2014).
Adverse childhood experiences (ACEs) is the term used to describe different
traumatic events, such as abuse (emotional abuse, physical abuse, and sexual abuse),
neglect (physical neglect and emotional neglect), and household dysfunction (i.e., a
household member has a mental illness, a household member is incarcerated, exposure to
interparental aggression, substance abuse in the household, parental divorce) that take
place in a person’s life before they are eighteen years old. Such experiences can cause
psychological reactions to trauma called traumatic stress which can adversely affect
children's brain and behaviors (Siegfried et al., 2016). About 61% of adults surveyed in
25 states reported exposure to at least one ACE during childhood (CDC, 2020b).
Moreover, about 7.8 million children were referred to Child Protective Services because
of suspected abuse or neglect in 2018 alone (U.S. Department of Health & Human
Services, 2020). Not only are these two phenomena highly prevalent during childhood
and adolescence, but there is a high degree of overlap between symptoms of ADHD and
childhood trauma (Weinstein et al., 2000). Thus, diagnosing and assessing these
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phenomena can be a challenging and confusing process for clinicians.
Due to the overlapping and similarity between ADHD and childhood trauma
symptoms, children exposed to trauma can easily be misdiagnosed with ADHD. To
further complicate matters, trauma symptoms can also look like ADHD symptoms which
can increase the risk of mistaking trauma symptoms for ADHD symptoms (Ford et al.,
2000; Szymanski et al., 2011; Weinstein et al., 2000). For example, trauma symptoms,
such as hypervigilance, irritability, and an increased startle response may appear the same
as hyperactive ADHD symptoms, such as restlessness and fidgeting (Ford et al., 2000).
According to Elder (2010), about 900,000 of the 4.5 million children in the USA
were misdiagnosed with ADHD. Misdiagnosis of ADHD for children exposed to trauma
can lead to undetected trauma symptoms, ineffective treatment, and mismedication
(Weinstein et al., 2000). Furthermore, it can subject children to continued abuse, neglect,
or household dysfunction if their trauma-related symptoms are overlooked in favor of an
ADHD diagnosis. The consequences of misdiagnosis emphasize the need to identify
potential differences between ADHD and childhood trauma symptoms to improve
clinical decision-making and treatment plans.
Though the overlap between ADHD and trauma has been a relevant topic in the
literature for several decades, little is known about the differences between symptoms of
ADHD and childhood trauma. As a result, the interpretation of overlapping symptoms
relies solely on a clinician's judgment rather than empirical evidence. The limited existing
literature is regrettable because it is the evidence needed by clinical psychologists,
psychiatrists, pediatricians, social workers, and other healthcare professionals working
with children to develop a more accurate and tailored treatment plan.
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This study aims to build on this literature by identifying four subgroups of
internalizing and externalizing behaviors among a non-clinical sample of children: low
internalizing and externalizing problems, high internalizing problems, high externalizing
problems, and high internalizing and externalizing problems. Externalizing behaviors are
negative actions directed towards others and the external environment (Liu, 2004). For
example, a child physically threatening someone, being unusually loud, and bullying are
considered externalizing behaviors. In contrast, internalizing behaviors are negative
behaviors experienced within a person (Liu, 2004). A child being unhappy or depressed,
withdrawn, and crying a lot are examples of internalizing behaviors (Achenbach &
Rescorla, 2001; Liu, 2004). Other examples of internalizing behaviors include trauma
symptoms such as intrusive memories or thoughts of trauma, being easily startled, or
hypervigilance.
Previous literature used cluster analysis to examine Child Behavior Checklist
(CBCL) profiles among children with ADHD and found four similar distinct behavioral
clusters. Zenglein et al. (2016) showed that these four behavioral groups differed in
externalizing behavior problems, obsessive-compulsive symptoms, psychopathological
symptoms, and familial risk factors. Most recently, Katsuki et al. (2020) identified a high
internalizing and externalizing group, inattention and internalizing group, aggression and
externalizing group, and a less psychopathology group among children aged 4 to 15 with
ADHD. Therefore, the present study expects four similar behavioral profile clusters to
emerge.
Additionally, this study aims to examine whether these behavioral groups are
characterized by children not exposed to ACEs or who were exposed to a low number
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with little to no ADHD symptoms, children exposed to a high number of ACEs with a
high level of ADHD symptoms, children exposed to a low number of ACEs with elevated
ADHD symptoms, and children exposed to an increased number of ACEs and low
ADHD. Since the trauma symptoms mentioned above are experienced within the child
themselves (Liu, 2004) and the fact that ADHD is considered an externalizing behavioral
disorder (Dick et al., 2005; Schwebel et al., 2011; Thompson & Morris, 2016), these
behaviors may distinguish participants with high and low ACES and ADHD. Previous
research has also found higher levels of aggression among children with ADHD than
without ADHD (King & Waschbusch, 2010; Velki & Dudaš, 2016) as well as a positive
relationship between severity of externalizing behaviors and aggression and severity of
ADHD symptoms (Connor et al., 2003; Obsuth et al., 2019). Moreover, types of child
maltreatment are found to be predictive of internalizing behaviors (Hodgdon et al., 2019)
and internalizing behaviors are higher among children exposed to physical abuse, sexual
abuse, or both compared to non-abused (Dykman et al., 1997).
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CHAPTER 2
REVIEW OF LITERATURE
The present study will explore whether children can be grouped according to their
internalizing and externalizing behaviors and if these groups differ by level of ADHD
symptoms and exposure to ACEs. Due to the overlap in symptoms of ADHD and ACEs
as well as the association between ADHD and ACEs found in previous literature
(Becker-Blease & Freyd, 2008; Björkenstam et al., 2018; Brown et al., 2017; Endo et al.,
2006; Glod & Teicher, 1996; Ouyang et al., 2008; Siegfried et al., 2016; Spinazzola et al.,
2005; Weinstein et al., 2000), it is difficult to accurately group children with one or both
of these phenomena in research. Moreover, it is unknown if there are distinct behavioral
subgroups of ADHD and ACEs and if the conjunction between these phenomena can be
explained by their pattern of behaviors. Thus, a data-driven approach (i.e., cluster
analysis) is used to categorize children into groups based on externalizing and
internalizing behaviors and whether these groups can be used to distinguish children with
ADHD, children exposed to ACEs, children who have both, or children with no ACEs
and no ADHD (Carbone et al., 2019; Slack et al., 2014).
This procedure creates groups of children based on behavioral differences and
allows for the examination of factors that further differentiate each group. Determining
what type of behavior is more prevalent among children with ADHD than children
exposed to ACEs (& vice versa) may serve as an indication for clinicians to explore a
child’s symptoms more thoroughly by conducting a trauma assessment during ADHD
assessments. Thus, research that identifies the potential behavioral differences among
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these subgroups of children may help develop more accurate and tailored treatment plans
for children and improve diagnosis.
To the author’s knowledge, no previous research has investigated the prevalence
of internalizing and externalizing behaviors among children with both ADHD and those
who were exposed to trauma. Additionally, there is minimal research comparing a group
of children with ADHD to a group of children exposed to trauma (Manzano-Mojica et al.,
2012; Reyes-Pérez et al., 2005). However, these few studies showed that children with a
history of sexual abuse displayed more dissociative symptoms than children with ADHD,
suggesting the need to investigate behavioral differences between children with ADHD
and children who experienced some form of ACEs (Manzano-Mojica et al., 2012; ReyesPérez et al., 2005). Instead, research primarily focused on analyzing the prevalence of
ADHD among children exposed to ACEs and vice versa (Brown et al., 2017; Endo et al.,
2006; Ford et al., 1999; Stern et al., 2018). However, several studies examined the
relationship between ACEs and ADHD (Connor et al., 2003; Connor & Ford, 2012;
Dykman et al., 1997; Hodgdon et al., 2019; King & Waschbusch, 2010; Obsuth et al.,
2019; Velki & Dudaš, 2016).
Much of the existing literature has found an association between ADHD and both
internalizing and externalizing behaviors (Abikoff, 2002) and between ACEs and both
internalizing and externalizing behaviors (Hunt et al., 2017). Yet, no research has
examined whether children with ADHD exhibit more externalizing behaviors relative to
children with ACEs nor whether children with ACEs exhibit more internalizing behaviors
relative to children with ADHD. As a result, these studies cannot conclude whether
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children with ADHD or children exposed to ACEs are more likely to exhibit internalizing
or externalizing behaviors.
Siegfried et al. (2016) discussed several trauma symptoms that resemble or are
mistaken for ADHD symptoms. For example, children feeling agitated, on alert, and
nervous due to trauma can be mistaken for hyperactive ADHD symptoms (Siegfried et
al., 2016). These trauma symptoms are examples of internalizing problems since these
negative symptoms are experienced within the child themselves (Liu, 2004).
Furthermore, children can experience intrusive memories or thoughts of trauma, leading
to agitated or confused behavior that resembles the impulsivity symptoms of ADHD
(Siegfried et al., 2016). These findings suggest that these externalizing behaviors of
children exposed to trauma are motivated by internalizing behaviors from trauma
symptoms. Paired with the fact that ADHD is considered an externalizing behavioral
disorder (Dick et al., 2005; Schwebel et al., 2011; Thompson & Morris, 2016), the
present study will discuss previous research that has found an association between ACEs
and internalizing behaviors and ADHD and externalizing behaviors.
Internalizing Behavior and Adverse Childhood Experiences
Most of the existing literature focuses on the internalizing problems among
children who were abused or neglected. Dykman and colleagues (1997) found that
children exposed to physical abuse, sexual abuse, or both types of abuse had elevated
levels of internalizing behaviors compared to children with no abuse. Furthermore,
Hodgdon et al. (2019) examined behavioral differences among 618 children and
adolescents between the ages of 4 and 18 years old who were exposed to different types
of ACEs, including physical and sexual abuse. Results found the following types of
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ACEs to be predictive of internalizing behaviors: psychological maltreatment, physical
abuse, sexual abuse, medical trauma, traumatic loss, and injury/accident. Internalizing
behaviors have also been found to increase with age among girls sexually abused or
maltreated compared to boys (Lewis et al., 2016). The present study attempts to build on
this literature by examining whether children exposed to ACEs can be distinguished from
children with ADHD and children who were neither exposed to ACEs nor diagnosed with
ADHD by internalizing behaviors.
Externalizing Behavior and Attention-Deficit/Hyperactivity Disorder
The association between ADHD and externalizing behaviors has been well
documented in previous research. Connor et al. (2003) assessed about 300 children with
ADHD, who were on average ten years old. Results found that as the severity of
externalizing behaviors and aggression increased, the severity of ADHD symptoms also
increased. This study also found an association between an earlier age of onset of ADHD
and higher externalizing behaviors. Additionally, other studies have found children with
ADHD exhibiting higher levels of aggression than children without ADHD (King &
Waschbusch, 2010; Velki & Dudaš, 2016).
In a recent longitudinal study, Obsuth et al. (2019) examined whether ADHD
symptoms at one age-predicted later reports of externalizing behaviors. This study
annually assessed 1,571 participants from ages 7 through 13, and at age 15, therefore
eight assessments were conducted. At all assessments, higher levels of teacher-reported
ADHD symptoms significantly predicted higher levels of aggressive and non-physically
aggressive externalizing problems at a later age. An example of non-physically
aggressive externalizing behaviors is a “child destroys things belonging to his/her family,
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or other children” (Obsuth et al., 2019, p. 226). Whereas an example of aggressive
externalizing behaviors is, “the child physically attacks people” (Obsuth et al., 2019, p.
226). Another longitudinal study found that externalizing behaviors at 5 to 6 years old
predicted ADHD diagnoses a year and a half later (Kroes et al., 2002).
These findings highlight how common it is for children and adolescents with
ADHD to exhibit high levels of externalizing behaviors. The present study will extend
the existing literature by examining externalizing behaviors of children with ADHD
compared to children with ACEs, children with both ADHD and ACEs, and children with
neither or with low levels of ADHD and ACEs.
Co-Occurrence of Attention-Deficit/Hyperactivity Disorder and Adverse Childhood
Experiences
Numerous studies have found a higher prevalence of ADHD among children
exposed to ACEs than children with no ACEs. Brown et al. (2017) analyzed the
prevalence of nine ACEs among children and adolescence ages 4-17, with and without
parent-reported ADHD. Each child was given an ACEs score (0-9) that represented the
total number of ACEs they had experienced. Results found that children with parentreported ADHD were significantly more likely to have an ACE score of 2, 3, and 4 than
children without parent-reported ADHD. This study also found children who have
experienced ACEs such as socioeconomic hardship, divorce, familial mental illness,
neighborhood violence, and having a family member incarcerated were significantly
more likely to have parent-reported ADHD than children with no ACEs. Furthermore,
childhood physical abuse, emotional abuse, sexual abuse, and foster placement are
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associated with an ADHD diagnosis in childhood and adolescence (González et al., 2019)
and adulthood (Fuller-Thomson & Lewis, 2015).
Other research has found an association between different types of childhood
trauma and specific ADHD subtypes. Becker-Blease and Freyd (2008) found that
children who were emotionally, physically, and sexually abused or neglected displayed
significantly more impulsivity and inattention ADHD symptoms than children who were
not abused or neglected. Among a sample of adolescents, Ouyang et al. (2008) also found
an association between inattention ADHD symptoms and certain types of child
maltreatment, such as supervision neglect, physical neglect, physical abuse, and sexual
abuse.
The association between ADHD and exposure to ACEs has been debated
throughout the literature for several decades. In summary, previous literature explains the
ADHD and ACEs association in one of two ways: (1) symptoms of childhood trauma
overlap with ADHD symptoms (American Psychological Association [APA], 2013;
Ouyang et al., 2008; Siegfried et al., 2016; Spinazzola et al., 2005) or (2) exposure to
ACEs exacerbates ADHD symptoms (Björkenstam et al., 2018; Endo et al., 2006; Glod
& Teicher, 1996; Jimenez et al., 2017). Thus, ADHD and exposure to ACEs can co-occur
given the high prevalence of these two phenomena (Weinstein et al., 2000).
Symptoms such as hyperactivity, difficulty concentrating and learning in school,
being easily distracted, not often listening, being disorganized, restlessness, and trouble
sleeping are features of both ADHD and exposure to ACEs (APA, 2013; Siegfried et al.,
2016). Spinazzola et al. (2005) found that about 50% of 1,699 children receiving
treatment for trauma had significant problems with attention and concentration and
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impulse control, which are all symptoms included in the diagnostic criteria for ADHD. In
summary, these studies found close to a dozen ADHD symptoms also to be symptoms of
exposure to ACEs. Yet, only at least six ADHD inattentive or hyperactive-impulsive
symptoms need to be present to diagnose ADHD (APA, 2013). Thus, research needs to
identify the differences between ADHD and exposure to ACEs to interpret these
overlapping symptoms.
On the other hand, other researchers suggest that exposure to ACEs is predictive
of displaying ADHD symptoms. Glod and Teicher (1996) found that children who were
abused met the hyperactivity diagnostic criteria of ADHD after they experienced child
abuse. However, they did not meet the diagnostic criteria before being abused. Similarly,
Endo et al. (2006) found that 27% of children met the diagnostic criteria for ADHD
before they experienced child abuse, yet 67% of children met the criteria after
experiencing child abuse. Endo et al., however, did not specify which subtype of ADHD
children met after experiencing child abuse. Another study found that experiencing ACEs
before five years old and between 5 and 9 years old predicted ADHD at nine years old
(Jimenez et al., 2017).
Despite the extensive amount of literature on this topic, the research on the
connection between ADHD and ACEs remains conflicted. Some studies have not found a
relationship between ADHD and a history of childhood trauma (Ford et al., 1999; Stern et
al., 2018). For instance, Wozniak et al. (1999) found that ADHD was not a risk factor for
subsequent exposure to trauma. Yet, it is clear that other studies have found a connection
between ADHD and childhood trauma (Endo et al., 2006; Glod et al., 1996; Jimenez et
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al., 2017). A closer look at the literature on the association between ADHD and ACEs
reveals several gaps and shortcomings.
First, although the similarity between symptoms of ADHD and symptoms of
exposure to ACEs has been well documented throughout numerous studies, there is
limited to no research that analyzes the differences between children with ADHD but
without ACEs compared to children with ACEs but without ADHD. Secondly, few
studies include a group of children who were exposed to ACEs in addition to being
diagnosed with ADHD (Manzano-Mojica et al., 2012; Reyes-Pérez et al., 2005). Instead,
most of the existing literature either examines ADHD among a group of children with or
without ACEs or examines ACEs among a group of children with or without ADHD
(Brown et al., 2017; Glod et al., 1996; González et al., 2019). In other words, there is a
lack of comparison of groups in previous studies. As a result, little is known about the
potential behavioral differences between children with ADHD and children with ACEs
and children who have both.
To fill these literature gaps, the present study aims to identify subgroups of
ADHD and ACEs defined by their CBCL behavioral profile (internalizing vs.
externalizing behaviors). In other words, the study aims to determine whether CBCL
behavioral profiles (internalizing vs. externalizing behaviors) predict exposure to ACE or
levels of ADHD symptoms in ways that will help distinguish these two phenomena. By
doing so, the present study extends the current literature by analyzing these groups in a
single study and identifying their potential differences. This study will use a behavioral
rating scale commonly used in clinical practice to supply collaborative information
during assessments (Achenbach, 1991; Weinstein et al., 2000). Therefore, findings from
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the present study can provide objective information that can be easily integrated into the
decision-making process to aid diagnosis.
The Importance of Middle Childhood
Middle childhood – ages 6 to 11 – is typically an overlooked stage of human
development. Much research on behavioral problems, specifically ADHD and ACEs,
includes a wide age range of participants, generally between 4-17 years old (Brown et al.,
2017; Katsuki et al., 2020; Zenglein et al., 2016). Yet, middle childhood brings
significant behavioral, cognitive, and biological developmental changes that distinguish
this stage from early childhood and adolescence (Del Giudice, 2018). Several
developmental characteristics of middle childhood are fundamental in terms of behavioral
patterns, ADHD symptoms, and exposure to ACEs. First, early peak psychopathology
onset becomes apparent during this developmental stage, specifically with increases in
ADHD, externalizing disorders, and anxiety (Del Giudice, 2018). Furthermore, children
in this developmental stage are increasingly “sensitive to the timing and social structuring
of environmental exposures and experiences” (Halfon & Forrest, 2017, p. 21). Thus,
middle childhood may be the developmental period particularly susceptible to the effects
of adverse childhood experiences.
Previous research finds externalizing behaviors decrease with age while
internalizing behaviors tend to increase or remain stable with age (Gilliom & Shaw,
2004; Keiley et al., 2000; Lewis et al., 2016). However, this developmental period is
marked by the emergence and increases in sex differences related to behavior where
aggression plays a more substantial role among boys. During this stage, sex differences in
conduct disorders emerge while sex differences in physical aggression increase. Notably,
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sex differences in social play, such as play fighting vs. play parenting, peak in middle
childhood (see Del Giudice, 2018). These sex differences suggest gender differences
between behavioral profiles, particularly for externalizing behavior during middle
childhood.
Middle childhood is also characterized by increases in executive function (EF)
and self-regulation (Del Giudice, 2018). Improvements in EF and self-regulation allow
children to be more capable of suppressing and controlling undesirable behaviors. In
summary, the behavioral, cognitive, and biological changes during middle childhood may
make it easier to distinguish developmentally appropriate behavior from symptoms of
ADHD. Thus, another contribution of this study is that it examines children during a
specific developmental period- middle childhood.
Research Questions and Hypotheses
RQ1: What are the distinct patterns of internalizing and externalizing behaviors
among children at age 9?
Hypothesis 1: Cluster analysis will identify four behavioral profiles/clusters:
low levels of both internalizing and externalizing problems; high levels of externalizing
problems; high levels of internalizing problems; and high levels of both internalizing &
externalizing behaviors.
Katsuki et al. (2020) used cluster analysis to identify subgroups of children (aged
4 to 15 years old) with ADHD based on their behavioral profile defined by the Child
Behavior Checklist (CBCL) subscales. Results found four behavioral clusters: high
internalizing and externalizing, inattention and internalizing, aggression and
externalizing, less psychopathology (Katsuki et al., 2020). Similarly, Zenglein et al.
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(2016) identified four behavioral profiles among children aged 5-14, with ADHD using
cluster analysis of CBCL subscales (“externalizers; obsessive-compulsive; low
psychiatric symptom carriers; and high psychiatric symptom carriers”).
A scoping review examining behavioral and adjustment profiles of children and
adolescents exposed to only intimate partner violence (IPV) or IPV paired with other
ACEs found all 13 articles identified a high internalizing and externalizing cluster, called
the “high maladjustment profile.” Other profiles identified across studies were
characterized only by externalizing problems, such as aggressive and rule-breaking
behaviors, and internalizing problems only, such as anxiety and depression symptoms
(Cameranesi et al., 2020). Based on this previous research, the present study expects to
find four behavioral profiles. The low internalizing and externalizing cluster group is
expected, given that the current study analyzes a non-clinical sample.
RQ2: Do the four behavioral clusters distinguish children with ADHD and
children exposed to ACEs?
Hypothesis 2a: Behavioral profiles will separate the following four groups of
children: lower ACEs and lower levels of ADHD symptoms, lower ACEs and higher
levels of ADHD symptoms, higher ACEs and lower levels of ADHD symptoms, higher
ACEs & higher levels of ADHD symptoms.
Hypothesis 2b: Children with lower ACEs and lower levels of ADHD symptoms
will display significantly less internalizing and externalizing behaviors than children with
lower ACEs and higher levels of ADHD symptoms, children with higher ACEs and
lower levels of ADHD symptoms, and children with higher ACEs and higher levels of
ADHD symptoms.
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Hypothesis 2c: Children with higher ACEs and lower levels of ADHD symptoms
and children with higher ACEs and higher levels of ADHD symptoms will display higher
internalizing behaviors than children with lower ACEs and lower levels of ADHD
symptoms and children with lower ACEs and higher levels of ADHD symptoms.
Hypothesis 2d: Children with lower ACEs and higher levels of ADHD symptoms
and children with higher ACEs and higher levels of ADHD symptoms will display higher
externalizing behaviors than the other two groups of children.
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CHAPTER 3
METHODOLOGY
Participants
Participants were part of the Fragile Families and Child Wellbeing Study
(FFCWS), a longitudinal birth cohort of children born between 1998 and 2000 in 20 large
U.S. cities (Reichman et al., 2001). Cities were selected using a stratified random sample
of all 77 U.S. cities with populations over 200,000 people (Reichman et al. 2001). The
original goal of the FFCWS was to explore the relationships within “fragile families” or
unmarried parents and their children. As a result, this dataset oversampled nonmarital
births. Though the original FFCWS was not interested in exploring ACEs nor ADHD,
previous studies used the FFCWS dataset to study the association between ACEs and
ADHD (e.g., Jimenez et al., 2016) and the behavioral outcomes associated with ACEs
(e.g., Hunt et al., 2017; Jimenez et al., 2017; Jones & Pierce, 2020; Schneider, 2020).
The present study used the year nine wave (2007-2010) of the public FFCWS
data, which includes follow-up interviews with mothers, fathers, and non-parental
caregivers as well as primary caregiver, child, and teacher surveys (Reichman et al.,
2001). The original sample consisted of 3,813 children. Due to the design of the FFCWS,
primary caregivers mainly were mother reports (n =3,515). Participants were excluded
from the analysis if responses were missing from a behavior or ADHD symptom item (n
= 1883). Additionally, cases that were considered outliers were dropped from this study
(n = 49).
The final sample for the analysis was 1,834 children between the ages of 8 and 10
years old (M = 9.24, SD = .34). Among children in this study, 51.5% were male, 20.9%
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were White Non-Hispanic, 49.5% were Black, Non-Hispanic, 24.7% were Hispanic,
1.8% were other non-Hispanic, and 3.1% were multi-racial non-Hispanic. According to
mother reports, the average household income was $48,232 (SD = $53,139.93) at year
nine. About 31.5% of mothers were married to the child’s father at the year nine
interview, 9.1% were romantically cohabitating, 2.0% were romantically involved, but
the father did not visit the child, 11.4% were separated/divorced/widowed, 17.5% were
friends, 23.8% had no relationship with the father and 0.3% did not know who the father
is. Additionally, approximately 18.5% of mothers had less than a high school diploma,
20.5% had a high school diploma or equivalent, 41.8% had some college, and 16.4% had
a college degree or higher.
Measures
Attention-Deficit/Hyperactivity Disorder (ADHD)
ADHD at age nine was assessed using 12 items from the ADHD subscale (α =
.95) of the Conner’s Teacher Rating Scale-Revised Short form (CTRS-R:S; Conners,
2001). This subscale assesses behaviors that fit the criteria for ADHD according to the
Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM–5; APA, 2013).
Though this is not a clinical diagnosis of ADHD, the CTRS-R:S contains a valuable set
of items for distinguishing between children with and without ADHD (Chang et al.,
2016). In one study, the CTRS-R:S accurately identified 72% of children and adolescents
with ADHD (Alloway et al., 2009, Chang et al., 2016) and 84% of those without ADHD.
Another study found that the CTRS-R:S accurately identified 85% of those with ADHD
and 95% without ADHD. Thus, the CTRS-R:S has high sensitivity (accurately identify
those with disorder/illness) and specificity (accurately identify those without).
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Regarding the child, teachers were asked to “Please rate each item according to
how much of a problem it has been in the last month” regarding the child. Some
examples of ADHD subscale items are “inattentive, easily distracted,” “cannot remain
still,” and “fails to finish things he/she starts.” Each item was rated on a four-point Likert
scale that included (0) not true, (1) just a little true, (2) pretty much true, and (3) very
much true. A summed score was constructed where higher scores indicate greater levels
of ADHD symptoms, and lower scores indicate low levels or no ADHD symptoms. In
line with the CTRS-R:S scoring, this sum score was converted into a t-score to improve
translating the assessment scores to real-life practice (Conners 3rd Edition, 2009).
A t-score in the range of 40–59 indicates an average score, which is the typical
level of concern for children of the same age and gender. A t-score in the range of 60–64
indicates a high average score, which is slightly more than typically reported. A t-score in
the range of 65-69 indicates an elevated score, a t-score above 70 indicates a very
elevated score, and a t-score lower than 40 indicates a low score (Conners 3rd Edition,
2009).
Adverse childhood experiences (ACEs)
Data for each ACE were collected from mother, father, or primary caregiver
reports. Based on previous research using the FFCWS data to measure ACEs (Hunt et al.,
2017; Jimenez et al., 2016; Jimenez et al., 2017; Jones & Pierce, 2020; Reichman et al.,
2018; Straus et al., 2003) as well as the Centers for Disease Control and Prevention–
Kaiser (CDC-Kaiser) ACE study (Felitti et al., 1998), eight out of 10 categories of ACEs
were measured in the current study: physical abuse, emotional abuse, sexual abuse,
neglect, parental substance abuse, parental incarceration, parental mental illness, and

19

parental interpersonal violence. Parental divorce/separation was measured in the CDC
Kaiser ACE Study as an ACE; however, the present study did not include this ACE
because nonmarital births were oversampled in the FFCWS dataset. Additionally, the
ACE Study measured physical and emotional neglect as separate ACEs, whereas the
present study combined them into one measure for neglect.
Due to the inconsistencies in how all ACE items are rated, a dichotomous variable
was created for each ACE category. Children were given a score of 1 on each ACE they
were exposed to or a score of 0 if they did not experience a given ACE in the last year.
These scores were summed to create a total scale score for the number of ACEs a child
was exposed to at age nine. The theoretical range of ACEs scores is from 0-8, but the
actual range in this study was from 0-5, where higher scores indicate more exposure to
ACEs. The ACE score was then recoded in accordance with previous studies by
categorizing the range as 0, 1, 2, and ≥ 3 (Flaherty et al., 2013; Jimenez et al., 2017;
Ouyang et al., 2008; Reichman et al., 2017).
Child maltreatment. Child maltreatment is a broad umbrella term used to
describe all types of abuse and neglect (World Health Organization, 2020). Child
maltreatment was measured by four subscales from the Conflict Tactics Scale: ParentChild Version (CTS-PC; Straus et al., 1998): (a) physical assault, (b) psychological
aggression, (c) physical neglect, and (d) emotional neglect. For each item, primary
caregivers, who were usually mothers, were asked to rate “How many times you have
done this in the last year.” Responses were rated as follows: (1) once; (2) twice; (3) 3-5
times; (4) 6-10 times; (5) 11-20 times; (6) more than 20 times; (7) yes but not in the past
year; and (8) this has never happened.
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However, subscale item responses were assigned a score based on its midpoint
and were coded as 0= “yes but not in the past year” or “this has never happened, 1=
“once,” 2= “twice,” 4= “3-5 times”, 8= “6-10 times”, 15= “11-20 times'', 25= “more than
20 times'' as consistent with the scoring set forth by Straus et al. (1998) and previous
research using the FFCWS dataset (Hunt et al., 2017; Jimenez et al., 2017; Jones &
Pierce, 2020). Items were summed to create a total score for each subscale. For the
physical assault, psychological aggression, and neglect subscale, the 90th percentile was
used as a cut-off score to dichotomize summed scores into specific ACE variables (e.g.,
physical abuse, emotional abuse, neglect). Scores in the top 10% (91st-100th percentile)
of these subscale means there is a higher frequency of physical assault, psychological
aggression, and neglect, indicating exposure to ACE(s) (Schneider et al., 2017; Zhang et
al., 2020). On the other hand, scoring at or below the 90th percentile is not enough to
meet the ACE threshold (Berger et al., 2017; Jimenez et al., 2016; Schneider et al., 2017)
due to a specific range of these parenting behaviors being reasonably common among the
sample. Scores considered to be above or below the 90th percentile for each subscale are
described below.
Physical assault. The CTSPC physical assault subscale includes four items.
Primary caregivers reported the number of times they: 1) spanked child on the bottom
with bare hand; 2) hit child on bottom with something like a belt, hairbrush, a stick, or
some other hard object; 3) slapped child on the hand, arm, or leg; and 4) pinched child in
the past year (! =.731). Children with a summed score of 15 were at the 90th percentile.
Thus, children were coded as exposed to physical abuse if their summed score on
physical assault was 16 or higher. Sum scores were then used to create a single
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dichotomous variable for physical abuse, where total scores of 16-100 are coded as 1 =
“exposure to physical abuse” and all other scores are 0 = “no exposure.”
Psychological aggression. Psychological aggression measured emotional abuse
with four items on the CTSPC. Primary caregivers, who are usually children’s mothers,
rated how frequently they: “ever swore or cursed at child”, “called him or her dumb or
lazy or some other name like that”, “shouted, yelled or screamed at child”, and
“threatened to spank or hit child but did not actually do it” (! = .646). Children with a
total score of 43 were at the 90th percentile, indicating emotional abuse was not present
for children with a psychological aggression score of 43 and lower. Children are
considered exposed to emotional abuse if their total score is 44 or higher on this scale.
Total scores were then used to create a single dichotomous variable for emotional abuse,
where total scores of 44-100 are coded as 1 = “exposure to emotional abuse” and all other
scores are 0 = “no exposure”.
Neglect. Two items were used from the CTSPC neglect subscale. Physical neglect
was measured by one item that asked primary caregivers how frequently they “were so
drunk or high that they had problems taking care of their child.” Emotional neglect was
also measured by one item: “parents so caught up in their own problems, not able to
express love to their child.” Following the same scoring as the physical assault and
psychological aggression scales, these two items were summed, and children with a
summed score of 2 were at the 91st percentile.
Primary caregivers were also asked if Child Protective Services (CPS) was
concerned about neglect and responded yes or no. Since this item did not specify what
type of neglect was of concern, the present study used one ACE category, ‘neglect,’ to
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represent both physical and emotional neglect. These three items were used to create a
dichotomous variable. Children with a summed score of 2 or higher or a response of
“yes” regarding the CPS question were coded as exposed to neglect.
Sexual abuse. Sexual abuse was measured using a single dichotomized item from
primary caregiver reports. Primary caregivers indicated whether “Child Protective
Services was concerned about sexual abuse.” An affirmative response indicated exposure
to ACEs.
Parental interpersonal violence. Measures of parental interpersonal violence
were created using 10 items adapted from the CTS-PC and mothers’ reports. Consistent
with the CDC Kaiser ACE Study, only items of physical violence used by the father or
mother’s current partner (if applicable) against the mother were included. Mothers were
asked the following questions about the father’s or current partner's (4 items) behavior:
slaps or kicks you, hits you with fist or object that can hurt, throws something at you, and
pushes, grabs, or shoves you. These items were rated as (1) often, (2) sometimes, and (3)
never. A response of “sometimes” or “often” rather than “never” to any of these items
was considered as exposure to ACEs (Anda et al., 1999).
Mothers were also asked if they “had a physical fight with their current
partner/father in front of the child in the last 12 months” (2 items), “been seriously hurt in
a fight with their current partner/father in the last 12 months” (2 items), and if the
“current partner/father hurt you in front of the child” (2 items). These six items were
rated as (1) yes and (0) no. A response of “yes” on either item was considered as
exposure to ACEs. Previous studies using the FFCWS dataset also used these questions
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to measure parental interpersonal violence (Boynton-Jarrett et al., 2010; Hunt et al., 2017;
Jimenez et al., 2016; Jimenez et al., 2017; Jones et al., 2020).
An affirmative response to at least one of the questions above was considered as
exposed to parental interpersonal violence. To maintain consistency in how parental
interpersonal violence items were rated, a dichotomous variable was created to indicate
whether or not children were exposed to at least one instance of parental interpersonal
violence. A Cronbach alpha was computed for parental interpersonal violence (! = .723).
Parental incarceration. Parental incarceration was measured based on three
items. The first item indicated whether or not the father was in jail during the year nine
interviews. The second item indicates if the child’s mother has spent time in jail since the
last interview (around the child’s fifth birthday) or in the last four years. The last item
indicates if the child is not living with their biological mother because she is in jail. A
response of “yes” on a single item was considered exposure to ACEs.
Substance abuse. Substance abuse was assessed for mothers, fathers, and
mothers’ current partners using a total of four items. Two items were used to measure
substance abuse in mothers. Both items were moderately and significantly correlated (r =
.40, p < .01). For the first item, mothers rated how often they used the following drugs
without a doctor’s prescription, longer than prescribed, or in larger amounts than
prescribed in the last 12 months: amphetamines or other stimulants; analgesics or other
pain killers; sedatives including either barbiturates or sleeping pills; tranquilizers or
“nerve pills”; LSD or other hallucinogens; heroin; inhalants; and cocaine, crack, or free
base. Mothers also rated how often they had four or more alcoholic drinks in one day in
the last 12 months. Responses were rated on a five-point-Likert scale for both items: (1)
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every day or almost every day, (2) a few times a week, (3) a few times a month, (4) about
once a month, (5) less than once a month.
Additionally, mothers reported if the child’s father/current partner had problems
with keeping a job or getting along with family and friends because of alcohol or drug
use (2 items; r = .55, p < .01). Since the FFCWS oversampled unmarried couples,
children who have not seen their father in the last year were not considered exposed to
substance abuse even if mother reports indicate that the father has problems with alcohol
or drugs. These four items were dichotomized where a response of “every day or almost
every day” on one or both maternal substance abuse items (similar to Jones & Pierce,
2020) or “yes” on either current partner or father substance abuse item was considered
exposed to substance abuse.
Parental mental illness. Parental mental illness was measured by three items in
the FFCWS dataset that were constructed and added to the data by the FFCWS staff.
These constructed variables used nine major depressive episode questions from the
Composite International Diagnostic Interview - Short Form (CIDI-SF), Section A
(Kessler et al., 1998) to measure depression in children’s mothers, fathers, and nonparental caregivers. These questions are consistent with the criteria for major depressive
disorder in the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-4;
APA, 1994) and 6 out of 8 depression symptoms included in the DSM–5 (APA, 2013).
An example of a constructed item includes, “mother meets depression criteria at year
nine.” If children’s mothers, fathers, or non-parental caregivers were coded as “yes” for
any of these three items, children were exposed to this ACE.
Externalizing and internalizing behaviors
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Externalizing behaviors. At the year nine interview, primary caregivers
completed a questionnaire about their child’s behavior. Externalizing behaviors were
measured through all items from the aggressive subscale and all items from the rulebreaking behavior subscale of the Child Behavior Checklist/6-18 (CBCL/6-18;
Achenbach & Rescorla, 2001). A primary caregiver (parent or surrogate parent) was
asked, “The following questions are about (CHILD) and how he or she behaves. For each
item, please report whether this is (1) Not True (so far as you know), (2) Somewhat or
Sometimes True, OR (3) Very True or Often True for (CHILD).” Some examples of the
aggressive items include “child argues a lot”, “child is cruel, bullies or shows meanness
to others'', and “child threatens people.” Examples from the rule-breaking behavior items
include, “child doesn’t seem to feel guilty after misbehaving”, and “child vandalizes.” As
recommended by the FFCWS, all externalizing behavior items were recoded before
computing subscale scores (1=0, 2=1, 3=2). Responses to each item on the aggressive
subscale (18 items; ! =.857) and the rule-breaking behavior subscale (17 items; ! =.618)
were summed to calculate a summed score for each subscale. Higher scores indicate more
behavior problems. In line with the Achenbach & Rescorla (2001) scoring, raw scores on
all externalizing subscales were transformed into t-scores to compare children’s
behaviors with others of the same age and gender (Bordin et al., 2013). Achenbach &
Rescorla (2001) defines subscale t-scores above 70 as in the clinical range. A t-score
between 65 and 69 indicates a child is in the borderline range, and a t-score below 65
indicates behaviors are within the normal range compared to children of the same gender
and age.
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Internalizing behaviors. Primary caregivers assessed children’s internalizing
behaviors by completing questionnaire items from the anxious/depressed subscale, the
withdrawn/depressed subscale, and the somatic complaints subscale of the Child
Behavior Checklist/6-18 (CBCL/6-18; Achenbach & Rescorla, 2001). A primary
caregiver rated internalizing behavior items the same as externalizing behavior items. An
example of an anxious/depressed scale item is, “child is too fearful or anxious.” In
comparison, an example of a withdrawn/depressed scale item is, “child is unhappy, sad,
or depressed.” An example of a somatic scale item is, “child has problems with
headaches without known medical cause.” Internalizing behavior items were recoded the
same as externalizing behavior items (1=0, 2=1, 3=2). Responses to each item on the
withdrawn/ depressed subscale (8 items; ! =.606), anxious/depressed subscale (13 items;
! =.664), and somatic complaints subscale (11 items; ! =.601) were summed to calculate
a summed score for each subscale. Higher scores indicate more behavior problems. Tscores transformations were also conducted for the three subscale scores. The same tscore cut-offs used for the externalizing behavior subscales were also used for these
variables. The correlations between the two externalizing and three internalizing behavior
subscales ranged between weak to moderate, suggesting that both behaviors are distinct
from one another.
Plan of Analysis
Analyses were performed using SPSS Version 27 (IBM Corp, 2020). A twophased cluster analysis was performed to identify children's behavioral profiles based on
the five CBCL subscales (anxious/depressed, withdrawn/depressed, somatic complaints,
aggressive, and rule-breaking behavior). Cluster analysis is commonly used to identify
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homogeneous groups because it minimizes variation within cluster groups and maximizes
variability between groups (Catani et al., 2007; Garson, 2014). Cluster analysis is
sensitive to outliers and the range of scores in each scale variable used for clustering
(DeStefano, 2006; Edelbrock, 1980; Kettenring, 2006; Tarren-Sweeney, 2013). Thus, the
sum scores for each CBCL subscale were converted to both t-scores and z-scores, and
outliers identified in each subscale were removed. T-scores were used for ANOVA
analyses, whereas z-scores were used for cluster analyses. A total of 49 cases were
considered outliers and were dropped from the analysis.
A hierarchical cluster analysis using Ward’s linkage method and squared
Euclidean distance was first conducted to examine the dendrogram to determine the
number of clusters (Sreejesh et al., 2014). A dendrogram is a type of binary tree that
displays hierarchical categories in the data and forms these groups based on the degree of
similarity of shared characteristics (Chen et al., 2009; Zhang et al., 2017). Simply put, the
dendrogram is a visual representation of how participants or observations group together.
Next, a k-means cluster analysis was conducted, which is suitable for large
sample sizes (n > 200) (Garson, 2014). Numerous researchers recommend this twophased clustering approach because it is ideal for identifying and confirming clusters'
numbers and accounts for one another's weaknesses (Grych et al., 2000; Henry et al.,
2005; Kettenring, 2006; Orsi, 2017; Taylor et al., 2001).
The cluster solution was validated using three approaches: 1) performing a range
of two to six cluster solutions with k-means clustering, 2) ANOVA with clusters as the
independent variables, and the five CBCL subscales as the dependent variables for the
two to six cluster solutions (Orbach et al., 2020) and 3) randomly selecting 80% of the
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sample to conduct the cluster analyses, then replicating the cluster analysis with the other
20% to cross-validate the final cluster solution (Edelbrock & Achenbach, 1980; Gore,
2000; Spilsbury et al., 2008; Steinley & Brusco, 2011).
Cluster analysis was used to address the first hypothesis, which was to identify the
behavioral profiles of children. To address the second research question, one-way
ANOVAs and chi-squared analyses were conducted with the ADHD t-scores and
cumulative ACE categories as the dependent variables and the cluster group as the
independent variable. Chi-squared analyses and a one-way ANOVA were used to analyze
the difference in ADHD symptom levels and cumulative ACE categories among clusters.
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CHAPTER 4
FINDINGS
Clusters Analysis and Description of Clusters
The dataset was randomly split into subsamples compromising approximately
80% and 20% of the whole sample, and cluster analysis was conducted on each
subsample independently. The dendrogram determined that a three-cluster solution was
best to differentiate participants’ behaviors. To ensure a three-cluster solution was best,
k-means clustering was performed with two to six cluster solutions. The behavioral
profiles produced by each cluster solution were compared across subsamples. Results
showed that the five behavior subscale scores differed significantly for the three-cluster
solution, and only these three cluster structures were found to replicate across
subsamples.
Cluster analyses were performed on the full sample, given the confidence that a
three-cluster solution is valid. The final cluster centers produced by k-means reflect
behavior characteristics of the typical child in each cluster profile (IBM Corp, 2020).
Final cluster centers are defined as the mean of each CBCL subscale, measured by zscores, within a given cluster and are presented in Figure 1. The t-scores of the five
subscales were compared across clusters to describe further and interpret the behavioral
profiles. The mean and standard deviation for the five CBCL subscales for the entire
sample were as follows: somatic complaints (M = 48.96, SD = 7.57), withdrawn/
depressed (M = 49.19, SD = 8.76), anxious/depressed (M = 48.94, SD = 8.06), aggressive
(M = 49.21, SD = 8.83), and rule-breaking behaviors (M = 49.18, SD = 8.01).
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One-way ANOVAs with Bonferroni tests were conducted with the five CBCL
subscale t-scores and the three clusters to examine whether the behavioral profiles/
clusters reflect distinct behavior patterns among children at age 9. These three clusters
differed significantly by somatic complaints (F (2, 1831) = 335.880, p < .001),
withdrawn/depressed (F (2, 1831) = 619.306, p < .001), anxious/depressed (F (2, 1831) =
584.145, p <.001), aggressive (F (2, 1831) = 1247.212, p <.001), and rule-breaking
behaviors (F (2, 1831) =918.333, p <.001). In addition, the Bonferroni post-hoc test
showed significant differences in the means between any two of the three cluster groups
and all five CBCL subscales. Significant differences in CBCL subscales across clusters
are presented in Table 1.
Demographics of Clusters
Chi-square analyses of cluster membership and demographic characteristics found
statistically significant differences for gender (χ2 (2) = 28.14, p < .001) and race/ethnicity
(χ2 (8) = 21.00, p < .01). Results from a one-way ANOVA also found statistically
significant differences between clusters and mother’s income (F (2, 1775) = 11.502, p <
.001). The Post-hoc tests with the Bonferroni correction only showed significant
differences between the low internalizing/externalizing cluster and the high externalizing
cluster. Differences in demographic characteristics across clusters are presented in Table
1.
Cluster 1: Low Internalizing/Externalizing. The first cluster was characterized
by children with the lowest mean t-scores for the somatic complaints subscale,
withdrawn/depressed subscale, anxious/depressed subscale, aggressive subscale, and
rule-breaking behaviors subscale. Though the five-subscale t-scores were in the normal
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range, this cluster was labeled the “Low Internalizing/Externalizing” group because
children were reported to have mean t-scores for all behavioral subscales lower than the
remaining two groups. Specifically, children in this cluster had significantly lower
somatic complaints, withdrawn/depressed symptoms, anxious/depressed symptoms,
aggressive behaviors, and rule-breaking behaviors than the high externalizing and high
internalizing clusters. Overall, the low internalizing/externalizing group included nearly
three-fourths of children in the sample (n = 1,292; 70.45%).
More girls (51.4%) were found in this cluster than boys, though it was about
equal. The low internalizing/externalizing cluster also did not differ regarding race. Posthoc results with the Bonferroni correction showed that children in this cluster had
significantly higher household incomes (reported by mothers) compared to the high
externalizing group (i.e., cluster 2) (see Table 1).
Cluster 2: High Externalizing. Children in the second cluster scored nearly two
standard deviations above the mean on the aggressive and rule-breaking behaviors
subscales. T-scores for the aggressive subscale were considered in the borderline range.
Cluster two was labeled the “High Externalizing'' group and had the smallest cluster of
children (n = 236, 12.87%). This group was also characterized by slightly elevated
withdrawn/depressed and anxious/depressed subscale scores and low somatic complaints.
The high externalizing cluster had significantly higher aggressive and rulebreaking behaviors than the low internalizing/externalizing cluster and the high
internalizing cluster. This cluster also had significantly lower internalizing behaviors (i.e.,
somatic complaints, withdrawn/depressed symptoms, and anxious/depressed symptoms)
than the high internalizing cluster, yet significantly higher internalizing behaviors than
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the low internalizing/externalizing cluster. In summary, this group reported higher scores
on externalizing behaviors relative to the other two groups.
Moreover, boys predominately comprised the high externalizing cluster. Boys
were more prevalent in this cluster, while girls were less prevalent. White children and
Hispanic children were less prevalent in the high externalizing cluster. At the same time,
children who are Black were more prevalent in this cluster. Post-hoc tests with the
Bonferroni correction showed membership in the high externalizing cluster was
associated with significantly less income than the low internalizing/externalizing cluster
(see Table 1).
Cluster 3: High Internalizing. The third cluster (n = 306; 16.68%) consists of
children who scored nearly one standard deviation above the mean on the withdrawn
subscale and close to one standard deviation above the anxious/depressed subscale and
somatic complaints subscale means. This cluster was characterized by children who
displayed the highest internalizing behaviors on average and was labeled the “High
Internalizing” group. Notably, children also showed slightly elevated aggressive and rulebreaking behaviors subscale scores.
The high internalizing cluster had significantly higher somatic complaints,
withdrawn/depressed symptoms, and anxious/depressed symptoms than the other two
clusters. This cluster also had significantly higher aggressive and rule-breaking behaviors
(e.g., externalizing behaviors) than the low internalizing/externalizing cluster; however,
the high internalizing cluster displayed significantly fewer externalizing behaviors than
the high externalizing cluster.
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The high internalizing cluster had about equal boys and girls, though slightly
more boys were found in this cluster. Children who are Hispanic were more prevalent,
whereas children who are Black were less prevalent than expected in the high
internalizing cluster. The ANOVA post-hoc results revealed no significant differences
between the high internalizing cluster and the other two clusters regarding mother’s
income (see Table 1).
The Difference in ADHD Symptoms between Clusters
The results of the one-way ANOVA showed an overall significant difference
across all three behavioral profiles regarding their level of ADHD symptoms (F (2, 1831)
= 73.33, p < .001). The Bonferroni post hoc test was conducted to evaluate pairwise
differences between clusters on their level of ADHD. The results of the Bonferroni test
showed that the low internalizing/externalizing cluster reported significantly (p < .001)
lower levels of ADHD than the high externalizing cluster and the high internalizing
cluster. Additionally, the high externalizing cluster reported significantly (p < .001)
higher levels of ADHD symptoms than the other two behavior clusters. Results also
showed that the high internalizing cluster reported significantly (p < .001) higher levels
of ADHD symptoms than the low internalizing/externalizing cluster and significantly
lower levels of ADHD symptoms than the high externalizing cluster (see Table 1).
Differences in ACEs between Clusters
Exposure to ACEs was found to predict cluster membership (ꭓ2 (6) = 122.841,
p < .001). A higher percentage of children in the low internalizing/externalizing cluster
were not exposed to any ACE as compared to the high internalizing and high
externalizing group, whereas a higher percentage of children exposed to at least one ACE
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were included in the high internalizing cluster compared to the low internalizing/
externalizing cluster and the high externalizing cluster. There was a greater percentage of
exposure to 2 or more ACEs in the high externalizing cluster than the other two clusters.
Thus, children in the high externalizing cluster were more likely to be exposed to
multiple ACEs than children in the other two groups. However, children in the high
internalizing cluster were more likely to be exposed to one ACEs than children in the low
internalizing/ externalizing cluster and the high externalizing cluster (see Table 1).
Summary of Findings
In summary, children who are White non-Hispanic were less prevalent in the high
externalizing cluster. Children who are Hispanic were also less prevalent than expected in
the high externalizing cluster and more prevalent in the high internalizing cluster. The
reverse was true for children who are Black with more prevalence in the high
externalizing cluster and less prevalence in the high internalizing cluster.
Notably, the hypothesized group of children with lower ACEs and ADHD
symptoms were predominantly classified under the low internalizing/externalizing
cluster. Children exposed to no ACEs were more prevalent in the low internalizing/
externalizing cluster, yet children exposed to 2 ACEs and children exposed to 3 or more
ACEs were less prevalent. Furthermore, the low internalizing/externalizing group
displayed the lowest levels of ADHD symptoms compared to the other two groups.
Children with higher ADHD symptoms and higher exposure to ACEs (2 or more)
were more prevalent in the high externalizing cluster. However, exposure to no ACEs
was less prevalent in this group. Moreover, the mean t-scores of ADHD symptoms were
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approaching the “high average score” range. Thus, the higher ACEs & ADHD symptoms
group was identified under the high externalizing cluster.
Children in the high internalizing cluster displayed significantly more ADHD
symptoms than the low internalizing/externalizing cluster and fewer ADHD than the high
externalizing cluster. Exposure to one ACE was more prevalent than expected in the high
internalizing cluster. Like the high externalizing cluster, exposure to no ACEs was less
prevalent in this group. Together, these findings identify a “moderate ACEs and moderate
ADHD symptoms” group. Moreover, this group was classified under the high
internalizing cluster.
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CHAPTER 5
CONCLUSION
There is currently a lack of research investigating the different behavior profiles
of children with lower ACEs and lower ADHD symptoms, lower ACEs and higher
ADHD symptoms, higher ACEs and lower ADHD symptoms, and higher ACEs & higher
ADHD symptoms. More specifically, to the author's knowledge, no studies have
examined the difference in internalizing and externalizing behaviors among children
exposed to ACEs and children with ADHD. Therefore, the present study contributes to
the literature by examining whether children can be grouped according to their
internalizing and externalizing behaviors and if these groups differed by level of ADHD
symptoms and exposure to ACEs.
Regarding the first hypothesis, only three meaningful clusters were derived from
the CBCL behavioral subscales instead of the four predicted. Cluster analysis identified
three hypothesized groups: low internalizing/externalizing, high externalizing, and high
internalizing. Compared to existing literature, the three behavioral profiles found in the
present study resemble those found in studies that used cluster analysis to investigate
CBCL behavioral profiles among children with ADHD. The low
internalizing/externalizing cluster partly corresponds with the “low psychiatric symptom”
group from Zenglein et al. (2016) and the “less psychopathology” group from Katsuki et
al. (2020), where all three of these clusters are characterized by children with the lowest
scores on all CBCL symptom subscales. Moreover, both studies identified a similar high
externalizing behavior group, and Katsuki et al. (2020) revealed a high internalizing
behavioral profile as the present study.
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Contrary to the first hypothesis and existing literature (Cameranesi et al., 2020;
Katsuki et al., 2020; Zenglein et al., 2016), the present study did not identify a high
internalizing/externalizing group. The high internalizing/externalizing cluster may not
have emerged in the present study due to the relatively large sample of children with no
internalizing or externalizing symptoms (n = 1,292; 70.45%).
An additional reason that a high internalizing/externalizing cluster was not
identified may be because the present study focused on a community sample, whereas
other studies focused on a clinical sample. For example, Katsuki et al. (2020) included a
clinical sample of children from the Department of Child Psychiatry, Kyushu University
Hospital and Zenglein et al. (2016) recruited a clinical sample from the Department of
Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, GoetheUniversity, Frankfurt, the Department of Neurobehavioral Genetics, University of Trier,
Trier, and the Department of Child and Adolescent Psychiatry and Psychotherapy,
Saarland University Hospital, Homburg.
Yet it is noteworthy that the present study found significant differences in CBCL
subscale scores between the three clusters which previous studies did not. For example,
the high internalizing/externalizing cluster found in Katsuki et al. (2020) did not have
significantly higher externalizing subscale scores than the other three clusters. Similar
results were shown in Zenglein et al. (2016). No significant differences were found
between the high internalizing and externalizing group, labeled “high psychiatric
symptom carriers,” and another cluster group concerning their internalizing behaviors,
specifically the somatic complaints CBCL subscale. Therefore, findings from the present
study extends current literature by identifying behavioral cluster profiles in a community
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sample that are distinguished from one another based on internalizing behaviors,
measured by somatic complaints, withdrawn/depressed, and anxious/depressed
symptoms, and externalizing behaviors, measured by aggressive and rule-breaking
behavior problems.
Furthermore, clusters were differentiated based on ADHD symptoms and
exposure to ACEs, supporting the second hypothesis. Three of the four hypothesized
groups of children were identified in a behavioral cluster: children not exposed to ACEs
or who were exposed to a lower number with little to no ADHD symptoms, children
exposed to a higher number of ACEs, and a higher level of ADHD symptoms, and
children exposed to a higher number of ACEs and lower ADHD symptoms (this was
labeled as the “moderate ACEs and moderate ADHD symptoms” group). One of the
hypothesized groups of children, those with lower ACEs and higher ADHD symptoms,
was not identified in any behavioral cluster. As a result, part of the second hypothesis
was not supported.
The low internalizing/externalizing cluster was found to be associated with
lower ACE and lower ADHD symptoms; therefore, this cluster identified the group of
children with lower ACEs and lower ADHD symptoms. On average, children in the low
internalizing/externalizing cluster displayed the least amount of ADHD symptoms
compared to the other two clusters. Much of this cluster was also not exposed to any
ACEs. As hypothesized (2b), children with lower ACEs and lower ADHD symptoms
displayed significantly less internalizing and externalizing behaviors than children
exposed to a higher number of ACEs with lower levels of ADHD symptoms, as well as
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children exposed to an increased number of ACEs with higher levels of ADHD
symptoms.
On the other hand, children who, on average, displayed the highest levels of
ADHD symptoms and were exposed to the highest number of ACEs were identified in
the high externalizing cluster. This group exhibited significantly more externalizing
behaviors than the higher ACEs and lower ADHD symptoms group and the lower ACEs
and ADHD symptoms group, thus supporting hypothesis 2d. In line with hypothesis 2c,
this group also displayed significantly more internalizing behaviors than children with
lower ACEs and ADHD symptoms.
The high internalizing cluster identified a “moderate ACEs and moderate ADHD
symptoms” group of children. This group was more likely to be exposed to one ACE
compared to children in the low internalizing/externalizing cluster and had significantly
lower ADHD symptoms than the high externalizing cluster. Children in the high
internalizing cluster displayed significantly more ADHD symptoms than the low
internalizing/externalizing cluster. Thus, as hypothesized (2c), children exposed to an
increased number of ACEs with lower levels of ADHD symptoms displayed significantly
more internalizing behaviors compared to children exposed to a higher number of ACEs
with higher levels of ADHD symptoms and children exposed to a lower number of ACEs
with lower ADHD symptoms.
These findings suggest that children with higher levels of ADHD symptoms and
who are exposed to multiple ACEs, children exposed to one ACE, and children with little
to no ADHD symptoms and exposure to ACEs exhibit different behavioral profiles.
Moreover, these results are consistent with previous literature that found higher levels of
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ADHD symptoms are more prevalent among children exposed to multiple ACEs and vice
versa (Brown et al., 2017; Crouch et al., 2021; Fuller-Thomson & Lewis, 2015; Hunt et
al., 2017; Walker et al., 2021). For instance, Hunt et al. (2017) found children with two or
more ACEs had increased odds of having ADHD. Similar findings were shown in the
present study with the indication of a high ACEs and high ADHD symptoms group.
Strengths and Limitations
The present study contributed to the existing literature by comparing groups of
children with lower and higher ACEs and higher and lower ADHD symptoms. Previous
studies primarily examined ADHD among a group of children with and without ACEs or
examined ACEs among a group of children with and without ADHD (Brown et al., 2017;
Fuller-Thomson et al., 2014; Fuller-Thomson & Sawyer, 2014; Ouyang et al., 2008;
Walker et al., 2021). Additionally, several previous studies relied on parent reports for
ADHD diagnosis, which usually was a yes or no question (Assari & Caldwell, 2019;
Brown et al., 2017; Hunt et al., 2017; Jimenez et al., 2017). Yet this study used teacher
reports to measure a range of ADHD symptoms which research has found to be more
accurate than parent reports (Power et al., 1998; Tripp et al., 2006).
Another contribution to the literature is that this study focuses mainly on only one
age group, children around age 9. At the same time, much of previous research includes a
range of ages at different developmental stages. For example, Katsuki et al. (2020)
examined children aged 4-15, and Brown et al. (2017) looked at children aged 4-17. It is
well documented in the existing literature that behaviors change throughout a child’s and
adolescent's development (Cicchetti et al., 1997; Jaworska & MacQueen, 2015; Lewis et
al., 2016). Specifically, middle childhood brings significant behavioral, cognitive, and
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biological developmental changes that distinguish this stage from early childhood and
adolescence (Del Giudice, 2018). The present study also found females were less
prevalent while males were more prevalent than expected in the high externalizing
cluster, which likely reflects sex differences that emerge and intensify during middle
childhood (Del Giudice, 2018). This coincides with previous literature that notes marked
sex differences in aggression and play fighting specifically for boys (see Del Giudice,
2018), thus connecting to finding a higher prevalence of boys and a lower prevalence of
girls in the high externalizing group. Therefore, examining behavioral profiles at specific
developmental periods can identify areas of concern specific to that stage and allow for
more targeted prevention and treatment.
The results are further strengthened by the sample used in this study. Previous
studies on ADHD and ACEs lacked a diverse sample, with approximately 50-85% of
participants being White (Becker-Blease et al., 2008, Brown et al. 2017, Ouyang et al.,
2008). In contrast, about half of the participants in the present study were Black.
Furthermore, most of the sample were reported to have no internalizing or externalizing
symptoms; therefore, the largest cluster profile was composed of children with behavioral
profiles not typically seen in a clinical setting. This can be seen as both a limitation and a
strength of the study. For one, it may limit the results of the study as the behavioral
profiles of clinical importance included only a small number of participants, which may
explain why one of the expected groups, children with lower ACES and higher ADHD,
was not identified in a behavioral profile and why one of the expected behavioral
profiles, the high internalizing/externalizing cluster, did not emerge in this study. The
behavioral profile for this group along with the aforementioned expected group may be
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more likely to emerge when using a higher-risk sample. However, these findings can also
be seen as a strength as they may imply what can be found in the general population.
Nonetheless, the present study is not without limitations. First, the ACE measures
are limited in several ways. The study only measured ACEs that occurred during the past
year. This is a relatively short time frame as ACEs occurring earlier could affect a child’s
behavior at a later age (Guerrero et al., 2021; Hunt et al., 2017; Schroeder et al., 2020;
Zhang & Mersky, 2020). Additionally, the measure for sexual abuse was particularly
limited as it was only measured by 1 item while 3-14 items measured other ACE
measures.
Moreover, this measure only included sexual abuse cases Child Protective
Services was aware of. Given this limited measure of sexual abuse, it is possible that
more children in this sample were exposed to sexual abuse than reported. This study also
could not distinguish between emotional and physical neglect, which further limits the
ACE measurements. Due to the dataset, violence against the father or mother’s current
partner could not be looked at. Measures of parental interpersonal violence also only
considered instances of physical violence and did not measure sexual or emotional
violence.
Taken together, ACEs may be underrepresented in this study. Parents may
underreport the number of ACEs their child has experienced to present themselves in a
more socially acceptable manner. Additionally, parents may not be aware of all the ACEs
their child has been exposed to. Ultimately, the self-reported measure is highly subjected
to bias because participants may answer in a way that portrays themselves in a better
light.
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Another limitation is the low reliability on several measures (i.e., the
psychological aggression scale, somatic complaints subscale, withdrawn/depressed
subscale, anxious/depressed subscale, and the rule-breaking behavior subscale). Both the
Child Behavior Checklist/6-18 (CBCL; Achenbach & Rescorla, 2001) and the Conflict
Tactics Scale: Parent-Child Version (CTS-PC; Straus et al., 1998) are not only wellknown assessment measures but also have shown higher reliability on subscale measures
than that of the present study (Achenbach & Rescorla, 2001; Braet et al., 2011; Hudziak
et al., 2004; Nakamura et al., 2009). The low reliability can be explained by the age
difference between the referent populations of the CTS-PC, infants to age 17 (Straus et
al., 1998), and the CBCL, ages 6-18 (Achenbach, 1991). Both the CBCL and the CTS-PC
have been used among wide age range samples, and thus led to a wider range of scores.
However, the present study has a much smaller age range and therefore has a smaller
range of scores which may have led to the low reliability of these measures. Moreover,
the present study used a nonclinical sample that may lead to low reliability as the CBCL,
and the CTS-PC are mainly used with clinical samples.
Implications and Future Research
Despite these limitations, the present study may suggest that children with
different levels of ADHD symptoms and exposure to ACEs exhibit different patterns of
behaviors. This study helps broaden the understanding of how ADHD and exposure to
ACEs can present as internalizing and externalizing symptoms and uses a behavior rating
scale, the CBCL, a cost-effective assessment commonly used in clinical practice to form
behavioral profiles and assess psychopathology and comorbidity (Achenbach, 1991;
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Weinstein et al., 2000). The present study also provides some insight into the association
found between ADHD and ACEs.
More specifically, results indicate that the behavioral profiles of children who
show high levels of aggressive and rule-breaking behavior paired with elevated levels of
withdrawn/depressed and anxious/depressed symptoms warrant further attention.
Findings from this study show that children with this behavioral profile display higher
levels of ADHD symptoms and are exposed to multiple ACEs. When a child displays
high levels of externalizing behaviors and elevated levels of internalizing behaviors,
clinicians should consider conducting both an ACEs and ADHD assessment to explore a
child’s symptoms more thoroughly.
Results also found that children with a behavioral profile of high levels of somatic
complaints, anxious/depressed, and withdrawn/depressed symptoms paired with slightly
elevated levels of aggressive and rule-breaking behaviors display lower levels of ADHD
symptoms and are exposed to one ACE. Therefore, when a child shows high internalizing
behaviors and elevated externalizing behaviors, clinicians should also consider
conducting both an ACEs and ADHD assessment.
Implications of this study’s findings also relate to the treatment of children with
ACEs and ADHD symptoms. The identified behavioral profiles paired with the
differences between the number of ACEs and the level of ADHD symptoms provide an
initial step towards a broader understanding of their specific symptom profiles. Tailoring
treatment plans to distinct behavioral profiles and the familial and personal factors that
contribute to them may improve treatment outcomes for children.
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The profile of children in the high externalizing cluster suggests behavioral
problems more specifically related to aggressive and rule-breaking behaviors,
experienced multiple ACEs, and can hold many ADHD symptoms. The wide range of
factors that characterize this profile suggests these children may benefit from a more
comprehensive treatment plan that targets factors at both the individual and familial
levels—a combination of behavioral therapy, psychotherapy, and medication. For
example, clinicians may first focus on decreasing externalizing behaviors and ADHD
symptoms through behavioral therapy and medication if they feel these behaviors
interfere with the child’s attention during psychotherapy to address. Furthermore, results
of this study found children with this behavioral profile were not only more likely to have
multiple ACEs but were also more likely to have mothers with significantly lower
income (M = 34,392.03) than children in the low internalizing/externalizing profile (see
Table 1). This finding further suggests clinicians should consider a wider range of ACEs
at both the familial and community level during ADHD assessments as asserted by
Brown et al. (2017).
On the other hand, the profile of children in the high internalizing cluster suggests
behavioral problems related to depression and anxiety symptoms and experiencing one
ACE. Treatment should be tailored to the specific ACE as well as the needs and
circumstances of the child and family. Thus, treatment plans for children with this profile
can vary significantly depending on the ACE and individual and familial factors. For
example, children exposed to substance abuse in the household may benefit from
treatment at the individual level until their caregiver is open to treatment. At that point, a
family-centered approach that targets parents’ substance abuse at the same time as it
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addresses their children’s needs (at both the individual and familial level) can be
beneficial. Previous research has found using a family-centered approach to substance
abuse treatment for parents increases treatment retention and completion and positive
family outcomes (Clark 2001; McComish et al., 2003). Another example is utilizing
trauma-focused cognitive-behavioral therapy (TF-CBT).
TF-CBT is an evidence-based treatment that helps reduce negative behavioral and
emotional responses to trauma by targeting either the child only, non-offending caregiver
only, or both children and their caregiver (Child Welfare Information Gateway, 2018;
Cohen et al., 2004). This treatment is effective for children exposed to one adverse
childhood experience, such as domestic violence and types of child maltreatment, as well
as children exposed to multiple ACEs (Cohen & Mannarino, 2015). Moreover, previous
research found that participating in TF-CBT shows significant improvements regarding
behavioral problems, anxiety, PTSD, and depression among children (Cohen et al., 2004;
Cohen, Mannarino, & Iyengar, 2011; Lenz & Hollenbaugh, 2015) and depression levels,
parenting practices, and parental support among parents and foster parents (Cohen et al.,
2004; Dorsey et al., 2014). It should be noted this treatment may not be suitable for
children or adolescents who struggle with substance abuse, are suicidal, exhibit nonfatal
self-harming behavior (e.g., cutting behaviors), or whose primary behavior problems
include destructive or aggressive behaviors (Child Welfare Information Gateway, 2018;
Cohen & Mannarino, 2015; de Arellano et al., 2014). Thus, this treatment may not be
suitable for children in the high externalizing cluster until they’ve overcome some of
their externalizing behavior problems (Child Welfare Information Gateway, 2018).
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To expand on current literature, future research should replicate the study findings
and see whether behavioral profiles emerge using similar and different samples. For
example, future studies should limit their samples to children whose ADHD symptoms
and internalizing/externalizing behaviors are reported greater than zero to see if different
behavioral profiles emerge using data-driven methods. The behavioral profiles found in
this study should also be looked at longitudinally to see whether profiles change based on
a child's or adolescents’ age. Moreover, studies should investigate confounding variables
that contribute to the behavioral profiles as the development of these profiles may be
caused by unmeasured factors rather than due to symptoms of ADHD or exposure to
ACEs (Hunt et al., 2017). Future research may also benefit from incorporating reports of
ACEs and behavioral problems from multiple respondents, such as children, teachers,
clinicians, rather than reports from only primary caregivers (mostly mothers). Doing so
can validate and confirm reports of ACEs and behavioral problems.
Findings from the present study highlight the benefits of and support using datadriven methods to assist with patient diagnosis and treatment. The recent trend in the
literature is now looking at using a data-driven approach to diagnose mental and physical
health conditions (Horiuchi et al., 2018; Kushki et al., 2019; Li et al., 2021; MarksGarber et al., 2020; Sun et al., 2017). More specifically, studies are using network
analytic techniques (Borsboom, 2017; Borsboom et al., 2011). Results from this study (as
portrayed in Table 1) show that the three behavioral profiles do not neatly separate ACE
scores. Simply put, there’s a percentage of children with no, one, two, and three or more
ACEs within each of the three behavioral profiles. Thus, future studies would benefit
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from utilizing a network approach to explore the association and overlap between ADHD
and trauma symptoms.
The results from this study can provide clinicians with valuable details about the
behavioral symptom profiles displayed by children exposed to ACEs, children with
ADHD, and children with both ADHD and exposure to ACEs. Thus, results from this
study can be integrated into clinical practice to differentiate between two overlapping and
prevalent phenomena and develop a more accurate and tailored treatment plan for
children. Hopefully, future studies will evaluate the identified behavior profiles and
explore how these profiles are related to personal and familial factors and treatment
response.
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Table 1
Difference in Demographic Characteristics Across Clusters
Low Internalizing/
Externalizing
(n = 1,292;
70.45%)

High
Externalizing
(n = 236; 12.87%)

High
Internalizing
(n = 306; 16.68%)

Female (48.5%)†

51.4%

32.6%u

48.4%

Male (51.5%)†

48.6%

67.4% o

51.6%

White, non-Hispanic (20.9%)†

22.1%

15.3% u

20.3%

Black, non-Hispanic (49.5%)†

48.9%

60.6% o

43.5% u

Hispanic (24.7%)†

24.2%

19.5% u

30.7% o

Multiple Races, non-Hispanic (3.1%)†

2.9%

3.0%

3.9%

Other, non-Hispanic (1.8%)†

1.9%

1.7%

1.6%

0

60.1% o

32.6% u

41.5% u

1

23.9%

26.7%

31.4% o

2

11.9% u

22.9% o

18.3%

≥ 3 or more

4.1% u

17.8% o

8.8%

M (SD)

M (SD)

M (SD)

51,743.26
(56,341.10)a

34,392.03
(30,369.58)b

43,955.36
(50,879.23)ab

Somatic Complaints

46.84(4.89)a

49.48(7.07)b

57.50(10.59)c

Withdrawn/Depressed

45.88(4.79)a

52.49(9.54)b

60.64(10.21)c

Anxious/Depressed

45.79(4.99)a

53.84(8.70)b

58.50(8.63)c

Aggressive

45.42(4.55)a

65.11(9.03)b

52.93(6.94)c

Rule-Breaking Behaviors

46.18(4.80)a

63.17(8.66)b

51.07(6.09)c

48.53(9.48)a

56.82(10.88)b

50.71(9.90)c

Cross-Tabulation Results
Gender***

Race/Ethnicity**

ACEs***

ANOVA Results
Mother’s Income***
CBCL Subscales***

ADHD Symptoms***

Note. †Percentages of the total sample. o (More prevalent than expected), u (Less prevalent than expected).
Classes that share the same superscript in the ANOVA results are not different. **p < .01, *** p < .001
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Figure 1
Final Cluster Centers for Different CBCL Subscales (N = 1,834)
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